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t MESidffliaj±tt>»T^^bbii<^b-rso thiESW^ 
20 w&fb*^u #s&#±t-*fc»&afc»j;*ftSo 

cr<-gp©«^c©tt^b^^nTti5i*W=iD^-^M1-^>o c©£ 
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t MESUlJiaiitimMLT^{c:^{3ili<^b^*^tiT, «£i§ 
sre&S^JEfl^PgfcStfbU *©SU Jt«toggfc«<bg!lB^i:£g3glc&g 
tSZWS^tftoT^fco fclfcfciU Sip 5 3i3ckZ>*^Rb7t<E^© 

io ^fc>»9>3-ig«e?£s b MESmi-^^-fr-r^^bo^^^-f^^b^b^ 

-fi^{bLfc«BJia{±M3$©JS»e : ?fc«fcoT$^t:jg<bt-* (Namb 
a, M. et a 1 Crit. Rev. Oncogen., 7 : 19 — 31, 

1 9 9 6) 0 z(Dzti±, mmomitiz&^T, MMv^mt&m^&MgT'&z 

15 2>±X%t>&bXmWX&2> a 

Mmmz&ttzmmmftmte^tvx, «^«s©Rb3tfe^\ ±mm® 

p 5 3mitt. Wi lmsliCWTlfef^l 0@SU±©^ffitfW&tL"C 

i^So »jg3&Ji5i«i»j3»e?t±p 5 3t-&d, p 5 s&m^ttmfcTfe&t 

&Bb\zmi&£tiX\i^Z>ifi (L i , H. e t al., Clinical Cane 
20 er Res., 5, 637-64 2, 1 9 9 9), ^bi:»WW#b 

^fi.Hlia^b^iW^btll^Lfejife^^LTtts Sdi 1 (Noda, 
A.et al., Exp. Cell Res., 2 1 1 : 9 0-9 8, 1 9 9 4), 
25 SEN6 (Banga, S. S.'et al., Oncogene, 14:313 
-321, 1997), SEN6A (Sandhu, A. K. et al., One 
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ogene, 12:247-252, 1 9 9 6 ) s ING1 (Garkavtse 
v, I. and Riabowol, K.,Mol. Cell. Biol., 17 : 
2014-2 0 19, 1997) s Hic-5(Shibanuma,M. et a 
1., Mo 1. Cell. Biol., 17:1224-1235, 1997)^ 

mm t lx ®m&* mmt & z t £ @ m 1 1 z <, 
15 is^mgtu 3 5 om®7^;%m?q*%?z>*>^?n (M^mm) ^ 

- K-TS 1 0 5 0 bp©IW (lB^'JS-^2 ) JzftjiS-rSDN AiB^J^t?^ 
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2 . m&momvm^ 2 izmm® d n Amm, mmmomm^ 3 £t3«s©D n 
BNAmvnz&^x--mL<im$i<D~DviA*mWk, ttzmmLxtez 

5 &tzs *mWfc&7Ll£, WT3~5 £f3f&©V>t*ftfr-o©DNAIB»S>£: 

§ D N A £2*1" £ T D N A. £ fcfcfc 3 ~ 5 fcfBfi©^ ftA>-^>© D 
N AS^iJ ^-KfSRNA t^fT £ T' >3Hz > * R N AlB W± ^ ©^^"a 

3 . ^^©E^JlMf 2 fcf3«6© D N AE^iJo 
10 4. E>?'J^©WJ#^3^s3ii©DNAE?'Jo 

5 . mtmomfm^ 4 (-13®© p n aie?ij 0 

15 7. iE^J^©iH^J#-^2(cl3«6©DNAE^^^tf^»;^^^^^Ko 

8 . IE?!jgl©IE?iJ#-*t 3 tCM3*8© D N AIE?U £^tf U 7 ^ l/^"^ Ko 

9 . E^'J^©E^J#^ 4 £13®© D N AIE?'J£^t?# W 2^*?- K« / 

20 *l6^t±s ±!37~9©^-f;h,fr— Dfc|B«l©# 'J 5?^ K*v— 

*IBW{±n ±137-9 ©V^rti^-o{c83^©^'J^^^^^K^^ 
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5 mtottxtzmi 

01it*iB|»5REIC(Reduced Expression i 
n Immortalized Cell) ^W^gfcx hDkk3*m 

i g 7 — \^y^^nk.(D^ui/—itm.^m.-fMn7 : 7^ h&*vria-c 
> :/ d y. h ©$sn£ * t h 5 v a- 7=7 7 ■< -af« fcffl i * s 0-c & 3 » 

EJ3J± N ^itffflV^lfia^X^ h'RE IC/pTracerOiM 
15 K©*g^*^-fSltf&So 

Eisfcts #spj§«£-5 s ao s 2^rmmmm^(D 3 H^-^^>osioa*KK 

E]6i£, #S8IJI3T?ffl^a$Sg7 , 7;*S h'RE I C/pGEX- 2 T©#!S&8t 

20 0 7i±. i 5 K M S - 6 ,«OZl^o^^^t?Stffii 

EI8teu H»J 1 0"C»k*ifc 5 5 3 b p©if«g4&*^r«£U§ii&¥Jlfc:*B 

H9ti, b h 1 lf^M^^rt-feSo vy:7°tK 1 1 p 1 5fc«££;h/T 
25 ^SftTOffiiKtiSttSLOH^je (%) t, ?ti?ti<DLOHlztt]fotZST: 
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^tvetiB (%m). e (^liisx g mm), h wmmm), hn mmum), 

010^ ^fl^^RE I C3tf5^ N |3 9C^-rT-*-D 1 1S2 3 
8 8 £ ©sfrt D y-Jt«**-rK?U7 7 > ^ > h 5 o 

m-c%z>o r Nj h\ #jftffliB&^u r Tj ssfiiK&^-ro 
io r Nj it #**n«fc^u r Tj mmm^to 

r N j {±n lftftffiltt£^U r Tj i±s ili^^t. 

0 1 1 Efci\ .«H»©^»«5JSl#©l!iai't't:*»tSRE I ca^?©^*^ 

fey— tf>^p^ h©«s*&^f h7^^5 7-f — 3?nicffl^-rsBi"c* 

20 HI 2 f±. J3TE^fi5fe©«««i3 &^T. R E I Clfe^ORF L P«¥*f 

HIT'&So 

Ell 3 Afciu KMS-6©W^(c*(tSRE I caW^FO&JB*©^* 
H^fcy -if ^ 7p y h <Dl£m&mir*— Y^VOrV^y 4 -mmtzftg? zm 
25 T'&So 

01 3Blt 01 3Afcl^&£KMS-6©SHB^3Bfc:fctt*KMS-6fflra 
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121 4&> TGF-/3©#ffii5J;^#ffiT> RE I CSH£?©3BSim©£<ft 
£Jt$ttfc ^ -if > 7n y h ©^^r^t^- h5W77-f 

5 mi 5fck ^fgra^SHI^X^ h'pUC 1 1 9/RE I C0flt£$tit 

Ell 6i±N ♦SBWeffll^S^X^ KpAxCAwt0fc3&&fc5£fl9fc^*12"C 

10 Wt^-THT-ftSo 

15 *W«l»T?»±x I UP AC, IUBOfc rj&SIE?y£fc&7^/^I5?'J£^ 

ffl§3-^t-^v\ t^sl *>;^n, DNAiB^k mmm*&m$&^rfc&^~c 

^TjN^-S O 

20 (Dtf S AD N An cDNAn mRNA, EAtfc RN A^a^^T'^Wbtr § 

*BJMffl»-Ct±x ^l^^f D A S ^CV^PS»P> DNA (cDNA^tf) fck -fe 
>^MhT>^-fe>^ «0-*IB*» £ & * * © &l§ U RN Ai±-$$t * £> & 3 
fc©£JiU 7>f^>^DNASfe!i7>ft>7RNAI±-$i^?)^5^ 
25 ©£Ib-To 

«jffl«£&^T r^^bjp^Jj fcv^JHfgfck r»t§m»Jj tm 
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— ^BflSt^mifP^Jrg'f* ^ -T x IB?'M©IE?'J#-i§ 1 £138© 3 5 OM<DT 
^^K?iJfr£&3*>^!il£:3-K^5DNAIB?0fr£&»3> JMt£*i.i.o 

io uMK^tufc^y^^^^f-i* (ia^j#^-2) -e&s» *»wt«t>*ae 
*©ra#-^ 3 titatt© d n aie^k $Ltz\±w,nm.(DW$m j % a msse© dna 

IB^iJ© \\ -ffifr—'D © D N A1E?'J {3*5 V >T — ^ b < fcfc&S© D N A £§&s 
15 * fctittfln LT ft § D N AK^iJfr £> 5 # U 2 * 1^ K £ » 

in vit rotl^t. *MCW5i:^ E5"JSf 2 N 3s^U<& 
4 fciBfi© D N AIE^Jfr £> & 3 # U * * 1/ 1* £ J; £#83gtelilK££ ti-fx m 

25 tfctiRE I CSrys^&Mb^o) its fflftm^ 1 MfEffi©^ J gffiffi?!lfr&& 
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^©71/;i/ (a 1 1 e 1 e) ^mUtmffiffl«3®^il£<a^ E5»J« 1 
t^^-Ft^<^'J7^I/tf F©DNAK9Jfc*ft&fc**f&LTa&Bfe3* 

n&So a*b^DNAE?o©ascffettx £*#£&»© 

E^'JS^ l fc«B«© t ^ y &E8J * & & * w ^ jtfciu 77ij*>^#x;i/ 

10 (Xenopus) ©Dkkl^W^R (xDkkl) Oth^nms 
hDkk 3* W^fChLT^^tvt^S (Krupnik, V. E. et a 
1., Gene 238, 301-313, 1 9 9 9)o xDkkllt 77'J* 

15 ?Wnt77^'J- (Cadigan, K. M. and Nusse, R., Ge 
nes Dev. 11, 3286-3305, 1997) ©S'iWl/fcjglfigH? 
£ UT#££*iTV^o ^^CKrupnik^lt thDkk^T^U- (h 
Dkkl~4) ©rt"C* hDkklkhDkk4iJ5Wnt77^;-©^t;i/ 
fc$ilfc©WntMte©lfiiFiStt££t" J 6# N hDkk 3fcfcWntiStt©RB3iS4$ 

20 &&fc&l^$S£bT^So Wnt 77; U— * W^RttJSHSIBtfi^-efcS 
7j^£;ft,T^S (C ad i gantuii)o b^Lfr*^ Krupnik 
'£>©«£&. hDkk 3 tWnt77; U— ^>n^M£(om^iz^>^XMtiX 
l^^o tots ^WWhuCx ^©hDkkS^^/^M^WO^^l^ 
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(Li gon, A. H., e t a 1 . , J. NeuroVirology 4, 
2 1 7-2 2 6, 1 9 9 8)o LfrL&#£> RIG*W1*K8\ 1 £ 

©Jijtwit^ffp^j^tis^^^BtB^^fco tot, ^^atc^sae^iix 

&©$§J8S15 ( 1 1 P 1 5) 'C7yK>^tl5ifctf^fc, lip 15^ 
Beckwith-Wiedeman n^&Sk K-^ ^ >gg#D 4 N 
tf > • /?^*d tf >II. $$£^JfiiS&^ cdk inhibitor p 
57 ki P 2 N H-ras, IGF-IL O^'JX QTSESJ£^> HWJft 
Wi lmsM2x tit&j&rtlBx ?LKJK**»*s • ^^i> 

IMI*^£r«HJfc*fc£^"Cx 1 1 p 1 5 ^iSttS^fete©^ Sfc^teflMR^S 
ftTV^ (Lalande, M., Annu. Rev. Genet., 30, 17 
3, 1 9 9 7 ; Feinberg, A. P., Cancer Res., 59, 1 
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743- 1 7 4 6, 1 9 9 9), S&KMHijS^ «lttfi5J«ft*©«BI!a»t:t h$k 

^^tvCV^S (0' Briant, K., et al., Anticancer 
Res., 17, 3243-3251, 1 9 9 7 ;Reid, L. H., et a 
1., Hum. Mol.Genet.,5, 23 9-247, 1996 ) e Zti*><D 
loss of heterozygosity (LOH)> y/A'f 

«»©^^fb#PMfc^T- & £ £ ft -e & < , aswfflae^-c * & s c ^ 

fe^I^^RHMolecular Cloning 2nd ed., 
Cold Spring Harbor Laboratory Press: 
1 9 8 9) nz^ttf-e^Zo 

^«We^B^^aLTl^S?HS^OcDNA<&^ Representatio 
nal Difference Analysis (RDA) *) sHlsk S 

31£^©:£:RcDNA£^iRl$tcf#&££&T*££o Mtefafcfc^ ^<bbfeiE^ 
«T'feSKMS-6iSifla^™b«T-^^KMST-6lffliIS©cDNA^e, 
RDAiSfctfclV ^<bWe^* s ^STbTV^§, />&<fcfc2 6 6 bp©*f 
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fc* Z U > **U ^^bWJIfi?§^t5 c D N A § 3t^)T* 

cDNA^o-^fmoi:^^^, £fc, lufaiife^BrM-OD NASSAU 

AffiX * ?>0fa© c D N A 2 n - > £MiR-f 5 Z. t $ T? § 3 » 
«©DNASa^tfc(i^tL^n>^>+^X^DNAffi^J^^$r^ , ;7^l^^^h' 
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KflBI6S*-bs/ht:ttx fc&UBfcftfcfcfc^aKfrx jH£^&*S¥fafc«>© 

«S*-by h^fflv^^S^D^— ^—tts ■0»J^ti7^y»>'f;b^ (Ad), -9- 
10 >r M#n£>r;i>:* (cmv)s th^^-f^^ (hiv), Trsmft* 
-oi/* (aav), i/^7>^;vx4 0 (SV4 0X ^^^«^-r;px (r 

SV), W^'W^'W^* (HSV), (MoML V), 

i/yM^J fr* (Sinbis virus). ^>^^-T;v^ (SeV), 
Amffi.t>4frX (HAV), BW^-f;^ (HBV), CMffBfc'W;!/* (H 

15 CV), th^KD-?')^^ (HPV)> f?i/*\ZU—^??4)]/7> (BPV), 
tFTttWi^-fW (HTLVK ytom.un&t'J )W (VSV), -<> 
7;uoi>+f >>-f (Influenza virus), Bffii^^-f (J 
apanese encephalitis vi rus), JC^'fW (JC 
virus), ;V^-f^B19 (Parvovirus B19K ^'Jt 

20 >>^;i/X (Po 1 i ov i rus) ^O^r;VXS5l5(D7*P ; &— ^— , alph 
a-subunit of the signal recognition 
particle receptor (SR — a), myelin basic 
pr o t e i n (MBP), g 1 i a 1 - s p e c i f i c glial fib 
rillary acidic protein (GFAP), /?-actin, 

25 elongation factorl— alpha(EFl — a), glyce 
raldehyde-3-phosphate dehydrogenase 
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(GAPDHK multidrug resistance gene(Mdr 
1), albumin alpha-f etoprotein (AFPK ii/a 

(hspx ismmms& (hip) mom^m^*®?**-*-, 

&«fctFCMV3Ul8x WN>it--/c h i c k e n /?T^^>7 , d ; E— # — //? 

/alpha-skeketal act i n7*n^-#-fr£&&3M 
^_^_^®^p< 7S7D ^-*-^£^t?o 

TRfcfc* LTROU3**^jm CAG, CMV> RSV.TK.SV40, 
SR-a> MBP> /3-a. c t i n N E F l-o^orn^-^-fcfil^ 
. 5 §a T R £ L T ffl I > 5 £ £: # T £ £ o 

^. JlttWUfck DNA*5«fcU f /*fcttRNA'>>f;i/^* J ^fe>^ ( + ) 833 
<fct>*/i; fcli ( - ) * £ *i * #,4$ ftJIE&ffitt & ©T* fcfc & v> 0 
iiu!3M&A^>>l/X^*-&s MoMLV^^^ HSV^^- Ad 
— „ AAV^^- HIV^^- S e V-^£#— ^©V^&S'M 

mm^mwLtz&o^ mxitm^mmi:^^ 
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NA£fctt7>^fc>*RNA#*ft**l#&"f£o "T Z(D&ote7> 
f-fe>^DNAtt, IB?iJ#*§2. E^J#^3, £fcttf2BI#^4 fc«3«0DNA 
S3nj©t-<3&< SPtfflffifl«i3&DNAE5y*^"rSo 3©<i:-5^^> 
f-b>XRNAIi, mm^3s 3ifcl±IBflJ##4tCg3«0DNA 

i^J*&ft5DNAi«3- h*f5RNAOt<^< fcfc-SBtCffiffito&RNAi; 
Wt S o*f S b < fcfc. huIBT > * D N A* «fc #7 > *Hz > X R N A 
E?!l#5 2 fcfBtt© D N AEflj * fefct^tlfctt/fo-r 5RN Ai0UO-ffi tffiffiW 
T'&5o ^oTs HuiaT>^>XDNA^fc{±BUIBT>^-fe>^RNA<fe^tf 
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bT P C R^T"&^T* § * So 

bT©/lfc) 

WI5gim»Js isfcttfciaaaifc UTtt^o^Jpi 

X^3o 

*^0J^S?»S^%«ti»»Ji: bT N bX*g#©!£ 
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tit u < % Mo tts+pj * -(D^Wih lx, ( i ) ^ < (ommo 
(3) mfofc&vmm&°!MT'$>*). mi*- (1 o~i ipfu 

/mlWl)©^^^^?'^ (4) in vivoOliiiMIiO 

.ae^*ffl©75 s ye;'f;i/^fcu-c«:. e i/e 3 11ft 

ftCDTrV t> 4 ftTs^V $ — (Miyake, S., et al., Proc. N 
at 1. Acad. Sci. USA., 93, 1320, 1996) E 1/ 

E 3««CDD*.x E 2 4> b < l±E4i^^tfei2M®7fy 
^^-(Lieber.A., et al., J. Virol., 70, 8944, 
1 9 96 ;Mizuguchi, H. &Kay, M. A., Hum. Gene T 
her., 1 0, 2 0 1 3, 1 9 9 9X T=tJ tf4 )\>7s>f J 

(GUTLESS) nsmttOTT; $4 )]/XH7* — (Steinwa 
erder.D. S., et al., J. Virol., 73, 9303, 199 

£f>£ % AAVOlfefe<*:fc:iffi*a*t6*^tfcT7 5 >'-AAVA>f ^>Jy K 
(Recchia, A., et al.,Proc. Natl. Acad. 
Sci. USA., 96, 2615, 1 9 9 9)^ b 7 
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t"£££fcRrfiT-&£ (Mizuguchi, H. &Hayakawa, T., N 
ippon Rinsho, 7, 1 5 4 4, 2 0 0 0) o 

— JftfafcJIffiB (tumor) (benign tumor) i: 

Itffii (malignant tumor) #$> »K &#£*&ffir»LTS& (ca 
n c e r ) £t^Oo 

m, u >^ffl • *£»*k B¥«Sx jef^ • ^sts*. sua* 

* 5> C&E2§^£lfi^ft£#M-f § £s ±Jfi*ffliafi*©JiJ!l (carcin 
omaX ^±jS«Blia**©^JB (sarcoma). :fe«fctf**i&0*I£'i!Ijl§fc: 
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£fcx fljfcK* u hn<W ;i/^{i«tim^ottT*©^ii5i1-^fe^ hi 
V#©1^ hP-W^*^^ VMS (tt&tttM£*£tf)x ailLiIi^ Jifrtt 

sfifc^tk *s*Wfcw#T&s£fc#jfflft£ft*o £*tf±x ^te^tfisfteffljia 

>7;i/x>1f N Bm^^* (^Jxii> BSffFltt^fcttCSffFjfe^ EBV (Ep 
s t e in-Barr vi r u sX^fcTP — ;i/*«S©»>>f ;i/*©ii?g£ 

#u m -r s J7c ^ >r ;v x 1 -c * * ffl t- & s • 

-rs*si4£*r-r5©"c* aBiia©iim*^si:-r s^n©?s*t:ffl^* - t^r- 1 

&#£@i$£bfc#§i«©^#W£ft£o 
(H«£2:bT©;i53£) 

$'>bTl^©T\ ^^b«©^* s /iHT-$>^^©i£®H^^©fffl^- 

^gtot/WfrfeftSlbx iatfcT'vfe'f Cd'Ci/tM^ btx iiuxii©iH5 

^ x^ft^iS (eft ■? x *S tcg£t £ & * > ^ * S * & * ©-95 * ffi ^ § z t 
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^fit £ fc «>©^T y -fe >f § S o £ © £ 5 fcSWfctc iotSfi 

ft©Mi^Sfc LT^Si-Mt; Ll^©-CfcSo 

#$&miK:fisa»&?&x ^©ae^iftiffifflf aatfe^ &#&*-r 

&DN AiB^J W 7U^Xlf§DN A IcfcttgED N AE#J 

tcMJfo-T 3 R N AlE^J t ; W 7'J^>fXU»5RNA £^t?* U 5? ^ U K 

*-K©g£Bu 1 0-2 0 0 0M^l<> it)»*l/<l±l 5-1 0 0 0 

jfias-e&So cti^©^U7^v^-^h*{±s »p^©ifcWttHi(ft7c*x 

^Axx^;i/#©'fb^|g^'fb^j-eeic^«^nt#^o »£ftfc»W#'J 
b*{±s-tMf>:fc<fctJV— »f >7*d»7^ >^©«k-5&(»£*©^*ft*v^x 

DNAfec};tJ t /^fc(iRNA7■p-^^bTr^-b'1'^CfflV^5C:^^T•#So *? 
U^Xb§SfeO-e*5. £fc> 1 0-5 0J££©#D* Kfciu 

(msm i ) ^j&fbwsK*^© * p -- > ^ 

1 . «Dft»«3f iffll!a»©m« 
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(Namba, M. et al., Int. J. Cancer, 35:27 

5-280, 1 98 5), mm:io%*i/ffi?ikm (fbs, ^ytmmtm * 

^t!4-y*m.'J>mM (MEM. GIBCO*tlO> Ztc&m^y ^fo^J 
5 « (DMEM, GIBCOtti) 5 % C O 2 ?gjg, 3 7°C=»TT* 

*g«Lfco m{i7-V-h^T'IJ{^^-r^^-e5~7BF^»tfc^ 1/4 

httg#UfcKMS-6«(c2 00-400rads©gi 
10 i© 60 CorM13|slI»U f 2, 8 0 0radstM^S^lTofc. 

mzfrszt, mmmz^Tz^mmim (kmst-6) (Namba 

3. RVAmz&Z>Mtt(D>7U---yy' 
15 4 5iftU ^b^tfcKMS-6»f>> Ac id-Guanidium 

-Phenol-Chlorof o r m(AGP C)S£ <£. t):£RN A&JftfctJ 
(Dynaltti) ^^TmRNAWlfeo IHJItfc. 

UV^KMST-6»iP^ mRNAStttik ffiSSLfco ^2/zg©li 

LfcmRNA?:iSt bavian my e 1 o b a s t o s i s virus 
20 WfcM-WM (AMV-RT) &m^T. ftl^cDNA^iibfco KMS- 

6fr£>ggi£LfccDNA 0. Olust, KMST-6iP»LfccDNA 

^ofecDNA^iliiU T 4 DNA^' U ^ ^—-tr^^I^T 2:fc$ID N A£1S 
^Lfco K^^^-pT7B lue (NovagenttS) till 

25 fr&Astz&s *mm (DH 5 a) £a|LAU |5)4 0 0^D->*f,^«7 
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(H»J2) ^D->REIC 

ftT'^50UMS-2 4F (Bai, L. et al., Int. J. Cance 
5 r, 53:451-456,1993) ©mRNA&fcfcfcfNRLfc 32 P4»c 

2. DNA^x>»^ 
10 x?*)-->yiz&y)mt>titz?v— >"©DNAIB?'J£s Sangerg (S 

anger F. et al., Proc. Natl. Acad. Sci. USA 
74:5463-5467, 1977) S/BWt&JSLfco *©*SJRx 

a 2 ^ 7 1 7D n 7-^ >f ©11^7 h "J y ^7 7^ >;^I, =3 
fe\ WS9-14$$©B***W^Jk p 2 l^©«Miragi5^>^ 

(IWJ3) ^o->REIC (10-1) 

20 ^D->REIC (D-9 3) ©D N AKfllfrfe&^P — >l±^£fic DN A 

Ti±&^Cl£:#M!£tifco ^^T% hh^IcDNA7^77'J- (BRLtt 
®0 fr£s @E^J#^5l3f3f6©DNAE^J^*-rS*" , J7^l'^5 : -K*7 , D-^ 
J:Lt N <fc!)g^DfoAI!?!l£tff* cDNA|^o^D->©7^ y-- 
>^£frofco ^©SS^ REIC (D93) ©5' «J$£^*K iScDNA 

25 $r#£«&t-££Ml£ft£^n->N REIC (10-1) £#fc„ £©cD 
NA^D- > fcol vt D N A >T > > >tr&fj\i\ ^(D±D N AI2#J b 
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tco d © £ P - >© D N AIB#J£IB?iM©iS?iJ#-^ 3 Izffito 
(IU60J4) ^o->RE I C (10 — 2) 

^-ijzfdr^^ t!>^ (Maruyama, K. and Sugano, S., 
Gene, 1 3 8:1 7 1- 1 7 4, 1 9 9 4) «lfctf«cDNA7 
5 >f^7'J- (B *fflWt N £JS0iJ2i:RI«fcU faW55fclB« 

©D N AEffl&fit £ * U 7 * I/* 1 *- h* fc^D-^*: bts «k t) S^D N AIE?U 

EIC (D93) ©5' fgtS^tfx ^gcDNABrtf&fiaSi'Sfc^SSixS 
^p->, REIC (10-2) iOcDNA^O-Vfco^tDNA 
10 i/-^>^>^m\ ^©£DNAIE?'J£&£L;fco £©^D->©DNA1E 

(HSfc#J5) *D-^>^£*lfccDNA©g?#f 

NAIB?'J£0S£K^ (ffi?!J#^ 3 ©ffi»5 1 8 4 8-2 1 13, @E?'J#^4 
15 ©iia#-5f 1820-2095 t-£*veft*@iOx * h «IE#I© 5 ' #J£l±3 5 
§m<b?\JW&M't'h*yM'$L (laSW^D *3-K"TS* IE?'J#-^2fz 

mmo 1050 b p©HiRiits (e#]#^3 ©isgs-f 2 2 6-1 2 7 5. w&m 

^4©^S#-^1 9 8- 1 2 4 7fc*ft^ft*|ifS) &^tf£fc*fllgSLfco -© 
^<b»T-^* s ffiTUTV>^C:^* i ^HU^©ct-5{3. Reduc 
20 ed Expression in Immortalized Cell (REI 
C) tmmU &Tf r RE I C&fc^j r RE I Cj twx* 

«i:!5RE I caHn^^n^oasatBu NCBI (Nationa 
1 Center for Biotechnology)tWeb^ h±OT 

^ftws^-*^-**^ mmmtir-yup^A (blast) fc^Tfro 

25 tzo 

BLAST (D&mi? 5> s IS^'JS-^ 1 ©7 ^ y ^IB?'J £ H-^ Kii^D^- 

23 



WO 01/38528 



PCT/JP00/05879 



%^tmm*%TZ>? >^?MtLX, hDkk3 tRI G7 - ltmbtilto 
hDkk3f±. 1 0 0%©|qJH4£^U RIG7-lli> gp^Httlel-Tfe 
±^4 SyoCD^D^-t^^^ofeo hDkkS&J^RIGT 
-l(DT$;m§!&}t, REICil^OT^iPJ (fB8l#51) tOtt 

{m&W 6 ) g-^jM^lCiSttSRE I C(D^*©^ 
H e p 3 B (ffBfflM)s HuH6 (JJBIffiK HuH7 (jMB&SX HuCC 
Tl (HSfJffi^ A5 4 9 HaCat (^fb^^ViM HeL 

a (^Sg«8fiX Saos2 (WfcffiK T2 4 ^bTU9 3 7 (& 

^ttUV^ffl) ©1 llMillS«i:s 3S^©iE^^» (OUMS 
24s KMS-6, HSF4 12) &&XfZtl?*lftJfct2>^?ZihMffl l (OUM 
S24F^ KMST-6, SUSM1) fc*^W»iLfc^RNA (10//g) £ 

^_(Hyb r ib o ndN+x Ame rsham Pharmacia Biot 
echttS) fcHJ£<bbfco (a- 32 P) -dCTPf7^lfc7P-7 

fcffiV^ RE ICcDNA$r#©^-1fWW^y^^— >3> (4 2°CU 
12B#H§) ^feo / >7l/>^5xSS^ 5 0%*;i/Ar^h\ lxr> 
^N-;i/h7k*«x 0. 2%SDS, 1 0%«7-*dr^ h?X ^ItMtt^t 
fe2 0 0 g/m 1 O^^ilD N A ^ttf A* 7 7-^ t vi^/M V 
h-rT'«Lfc7-P-^DNA*jD^> 6 5 "CT'/W ^-f XLfeo-fOl 
7-fM-^55°C©2xSSC/0. 5%SDS/N->y:77-ft 1 T-»U 
tc5 5°C©0. lxSSC/0. 5%SDSMy77-ifC*5-ltft»lfco 

T"tMX#^2. 6kb©mRNA#*fcai£tu £©$K¥g&©*&£tiffi#l# 
^3£fcfcfcfB?iJ#^4fcgig0RE I C c DNA©DNAIE#I©*£££^©b 
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#mj»t-re i c3tfc?©^#^&LT^6^«fg£*ifco 
(mmmi) mmmmmmum 

1. ^I7"7^> K©{t» 

afc^m^n^-^-hL-^ E F — 1 a^^-T^r^X^ H^^-p 
Tracer A (Invitrogenttl) &ffl^fc« EF 1-«7°P^- 
*-©T^© EcoRI-Xbal fiMfcfc N E8]#5 3 £f3f&© D N AIB?"J£^ 
tf, EcoRI-XbalT'^ajUfcx 2. 6 kbORE I C c DNA03r#£ 

h*RE I C/pTrac er (l3 3)£f#fco 

2. 3 H?-$;^>©M&<fr (WKMST-6«) 
TO<bKMST-6«^2 4^x;i/7U-K:2x 1 04 *M8/£x;i/fcj£c 

Ji^tillfco h7>77i^^>3>iiii:bTL ipofectamin 
e (GIBCOttl) 5/zg©^i77^U*REIC/pTrac 
er^Jl7i^>3>lL 1 julC i/t ^fthteZ&ol^ ^;i/- 3 H3=- 
5j;>(lC i/mmo 1) £KgiU ifflIia^CDlll?)ji»*ff 1 2B£fS^ 
#£ftfcM£^£PLfcPBS (-) Ti»Lfco ^?»t5%h^nD» 
CSSU 9 5%=.*;-fr-C9c&\s1Zo ZoLXmt>tltzMm*0. 3M Na 

?^>>^i/-^3>* , >>^-T*^bfeo- *©s^ re i cae^^HBua 

tt^WJ^m^W-r-SClh^SISi^nfe (14)c MmtLXs ^^-PTra 
c e rAO^KM S T - 6 ffiUftfc: ij#7i^3>lfe, 

3. 3 H^^>©M&<fr (Saos2fMJiS) 

Sao s 2#i$JB«£2 4^^:71/- M3 5 x 1 0 4 «/£ 
iatilbfco U^^^A^/aWTx 2>ug©^3l7 , ^X^ h'RE I 
C/pTracer£ h7>^7x^>3>lfc, \ jjlC ^frhtzh&o 
\Z S *5-)l-*H?-$.i?> (ICi/mmol) M^©&»3&#£ 
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fi-ofzo 1 2B#|ffl&> $fflJSS£#£PbfcPBS (-) T-^Ufco $5>C5%hU 

0. 3M NaOHtMlfc^ HClT-^lQU &£fttz* tt? $ V> 
<DWMfc l &^ m^>>^^~ ^3>*«>>^-T*«bfeo ^O^^ RE I 

^-PTrace rAO^Sao s 2UMzV#7 i^^3>LL 
(HJS^J8) RE I 

1. REIC^W^lOin vitro I8IR 

RE I C^>>'^H*GSTi6^>>'^Ki:bT^^-yr^^«)(i. i n 
vitro #g3H&T-M!R£^fco 

IB?U#^ 3 £|3«s© D N A@S?>J £ tt, 77-fT-:5'-TGGATCCA 
TGCAGCGGCTTGGGGCCAC-3'jb'itF5'-TGAATTCAA 
TCTCTTCCCCTCCCAGCAG-3'^t>tREI COORFM 
^PCRT'M^lCtiliSbfeo ilibfcDNA»^BamHI> EcoRIT* 
i'fbltNGSTa'D^W^M^^-pGEX-2T(Ame r s ham P 
harmacia Biotecht^OBamHL E c oR Igfl&tRE I 

REIC/pGEX-2T (E16) £^fco 

B#^A (Amersham Pharmacia Biotechttl) fclfrW- 

2. fcftfc 
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±ffll-C ; »e>*U «HS**ifc^>^^K*43iAffi*T*fRU ^©lmg£ 

^ ifittffifcECLtfxJ^^ny^-f V^tfettlS/^A (Amersham 
Pharmacia B i o t e c httS) &fflV>TiH£Lfco *©*g^ 1/2 

0 0 0 #SR 1/ fe^^HulB^ W^RO. OUgtM LT * C £ £*tt& 
bfc©T\ $&(c2HlCD5ifiO^|g&fTofco^«Jfiit:J: &*#£>ftfcJfiiift*x 3 7°C 

re i cstfe^oaBiiartsaftiftar-rsfcft^ mttms-ctt&^tctKRE i 

oechst33258 (Molecular Probetl) ££fflW£s 
ifflflS© 2 fc 0 * 1\ K M S - 6 ,«£ 6 t? x-frts + - 1/T'ig« bfco 

Hoechst3325 8*%*^^: 1 0 0 n g/m 1 ko^mn bfc^:> 

1 l$Hig* bfco Hoechst33258 T*&£ bfc«DJISl* 1 7 A 

tm (Sigmatti) -C-m&Ltzo Ho ec hs t 3 3 2 5 6 
0 nmtigU FIT C=IS!«bfcSi#ttia^«^4 8 8 nmT-filJ^bfco d© 

feu re i c^>^^S/b s Wrt«^MS-r^>cii:*5tii:bfco 
(Hffi^j io) r e i c ?»s^©^£rfr? y t: > ? 

RE I C3te^©^fe^^7*J± N t: — iSIM^C^U^KS 

tandford G3 Human/Hamster RH Panel ;E 
esearch Geneticsftl) 5 a > • 7*'J 

yFM (RHt-;7) £#Hff-ta;:fcfc:«fcD$fc£b;fco PCRffl077-f7- 
Bu 5' — GATTTAGATCTGGACCAGGC — 3' (Kai#54©£& 
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##1244-1263) £«fctf5' — CTGAGCAACACTGCTGGA 

T G - 3 ' (lS^J#"t 4 <Di&&m^ 1777-1796 lzm%t%W*\(D7>?- 

*>zm) W:.PCRIt 9 4°C3#©7 , l/fc-h^ 94°C30?X 6 

3°C3 0# N 7 2°C l#T-3 OiM ^S/ft^ofco ^Jfo^fc 2 P- 

X^-Ctlfll> ethidium bromide (EtBr) 

HI, 5 5 3 bp©if$i0WfiS^^tlfe (18)c PCR©mi)i:t:s 

7 3,— F^CRHr-^^-Xfr^ RE I CitiS^tft: h 1 l#^fi^©^ 

m5 ( 1 1 p 1 5) iztiLwtzzt*mm>Lfe 0 

£tz, ^0if^tJ:tGeneBaiik£DSTSy;AV-*-i:, RE I 

cmteToi&mmnzitmLtztzz, reic5§{e^©3' #uiR$iw?- 

£-©D 11S2388 (llpl 5©^/AV-A-) ^-Stl"^^ 
Ltz 0 (0 9, El 1 0)o ZtiZommfrb, RE I CSlfc^tfl 1 p 1 5£&S 
-r&d£#0Ji^£:&ofco.&£> H9 4 I t:^bfc i &ffi«5ilfflKfc:j3H'SLOH® 
m±, MTVXMfr^imistzo 9US (B) : Wi nq v i s t , R., et a 
1., Cancer Res., 53, 4486, 1993 ;±mm (E) : Do 1 
an,K., et al., Br. J. Cancer, 7 8, 9 5 0, 1 9 9 8 ; 
II (G):Baf f a, R . , et al., Cancer Res., 56, 2 
6 8, 1 9 9 6; jffffilJi&K (H) : Sheu, J-C, e t a 1., Br. J. 
Cancer, 80, 468, 1999 ;MM®& (H^):E1-Naggar, 
A. K., et al., CI in. Cancer R e s . , 2 , 9 0 3 , 1 9 9 
6 ; &£-CFffiirMM (P):Dahiya, R., et al., Int. J. Ca 
ncer, 72, 283, 1997. 
(H»J11) B^+J-^TVl/cfORE I CMfc^OftM 
1. mfcV>T)\s(D\^ 
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2. RE I CtoBfrOfm 

iD^RNASEJRUfco HIlRUfe^RNA (10/ig) §l%$M7;brt 

-hnt;i/n-X7^M- (Hybrib 
ondN + > Amersham Pharmacia B i o t e c httSt) \z 
«lf:o (a- 32 p) -dCTP-C^^l/Ufcro-^fflV^x R 

EICcDNABfM-O^-lf^W^U^^-S/a^ (4 2°C N 1 2B$F^) * 
ffofco ^>7l/>$5xSSC, 50%*;i/A7^h\ lXrWWVh** 
«U 0. 2%SDS v 20mM';>ithU^ ^LtM^tfelOO// 
g/m 1 ©It^HD N A fc^tf'* y ? 5 *s*74 V h — 7T**SI 

aLfcrn-^DNA^jpit. 6 5tf;W/U^XLfc. 
-&5 5°C©2xSSe/0. 5%SDS; , ?y77-«#U <*£i;:5 5 0 C 
©0. lxSSC/0. 5%SDSny77-*t*a-^lfco X^7^f 

+ (Ml lA:^-7l-6, 8-1 1), jffffll&SJ&f 1 301+400 (d 
1 IB : >r-^8, 9, 11, 13), 1 #1 (iHC : >7"-X 

2K 1^#4^J^ l^J (BHD: tr-Z4), T*RE I C*HS^©#gSag# 
«/J>tt^fco -7jx 7^^M3^JT(±> RE I Cfcfc^OSBSaSOffiTttB 
t>nttfr^r}t (Ell 1 E) 0 
(HWJ12) RE I Cfl^FCDRFLPfllflf 

RE I C$»e^0Sgfl¥W£fT$fc»K. »JIS»*WfW-*^S (Re s t r i 
ction fragment length p o 1 y mo r p h i s m ; R 
FLP) JSUfffcfrofco £1% ff«i^©JHH-U HuH-6, Hep 
G2, HLEx HuH-7, PLC/PRC/5, H e p 3 B. JHH-7, J 
HH-2, JHH-6, JHH-4. J HH- 5iSfflJ^fr ^fiffcDN A&TI3 
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J»K M S - 6 ^€rf*D N A £ HIJR Lfco 

1. SfefifrDNAOlalJR 

J&«im 2 tt* & 3 > 7 > hfc^H U h 'J ^> >M3 £ <fc ?> ®Jfc 
Lfc* (§|iKL;fc*OMIS*l xTEN buffer (TEN: 50 mM Tris 
-HC1 (pH8. 0)> ImM EDTA, lOOmM Nacl)«il 
^t^Xlf;, ^^HXlfcM»:7 5 0AlOSDS (10%) t 
50 0iug/vlbte%&ofcprot e inase K (MERCKtis 2 
o mg/rnl) i:*in;U a-frfrfctefiOiBfliu 5 5°CT- h 

^ N 3 7°CT— #H h Lfco 7i>- ;i/ • ^DD7^-;VAttttJ^2Hl 

ffv\ [glRbfc±^7^^^^i-^^D^;^Attm*2I5l^TV^±vf*[lI4Zbfeo H] 
JKbfc±fi!fc&£frt#>-2 1 0. 2ml©x^y-Mlinx.t 

®R1U ^5>*i**«©DNA*^^y-;bt:^y hTfc'Ds 
^^iVM^tfeo ^tfeDNACliCTE buffer (10 
mM Tris-HCl (pH8. 0), ImM EDTA) felllAx 1 - 

2BiiBUtDNA$Sj»tft. 

2. RFLPfflf 

±fBlT-[51JRbfcDNA*MK#^Ps t IT'^b^ l%7^n-XW(: 
S^cMU rm-fe;i/D-^7-fH- (Hybr ibondN\ Amer 
sham Pharmacia BiotechtD^ftlfco^ (a 
- 32 p) -dCTPT'ia^!J#-^3 0RE I CcDNAifr©^*7^Hfcr 
n— T^JS^Tn tfWW^iJ^-e-^a>(4 2°(X 1 2BSRB) fctrofco 
^>7*b>S5xSSC^ 5 0%*;i/AT$ h\ 1 X^>^-^ h#iS«U 0. 
2%SDS, 2 0mM'J>i^hU'7^ ^Itittt^tfe 1 0 0/ig/ml 
©t^ilDNA^tJA*^??- 7S;t7>fV h— T^tSSUbfcT' 
D-^DNA^Sax.^ 6 5°CTr;W 7''J^Xlfc„€©l 7 >r 5 5°C 

©2xSSC/0. 5%SDS^^77-^^U £££55°C©0. lx 
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SSC/0. 5%SDSA*^7r-4 , T-*^-Jg^Lfco X^7 -r Jl A±T'7f- 
-h^tf^^-ldfrfr^o *©i&*x' HepG2, H e p 3 B N JHH- 

e i c&e^©^#{£TLW5£tt-t-&<> re i cae^gfttcLOHa* 

jg^T^SUm^l^^tlS (HI 2). 

(lUlfifll 1 3 ) «J1^-n©RE I CiH5^CDH# 

HeiSMSBfciJW-SRE I Cjt^©S6M©&fb£«tS"f Sfc&fc^ J2TF©H 
^fcfTofco KMS-6IM 1 0cm->t-H:2x 1 0 6 |fflfl$/^-l^ 

ssu- 7 2mmmvx, mmmm^Gom (K±m) izmmz^tzo tiuzmt 

H^-frfco «ara&(k 0. 5 N 1 N 3, 6, 1 2, 2 4, 4 8Wfffl©^RNA 
^ a#©^«^©^RNA&iaiRU 'ifWWTW'fH?— S'sVtR 
E I C»fe^©l&i:©^b£#P#f Lfco *©*g£. JfaM»^ 1 2«RE 

£#5tfg£*lfco 3> hD-;i/i:tT, GAPDH»£^©$6JB*©*fl3*»*T 
bfcie*N mM!^t{iPI^<-^©^ST*^^ci:«i^$tife (HI 3 

A) 0 mmiz, nmm7 -2izft^T 3 H?$v>®mt)iLfr*mmLtc£z?>, 

Mmmu& 24BfP^tr 3 H^^^>©^D &<fr#tiJP U ^©&H t>' 3 H ^ 5. V > 
©&D&^#M^£CLh«fg£ti;ko (EI13B)o 

W±©IS£fr£x REIC5tfe^(±, SMSMJ8©G0»IK:£<IS8U Wtt 
SI4ff±"rsSlqlk:«Sx -#*©*63B#«'i>"faci:fc«J:!K ««G1 

(sus^i 14) mmmmm\^&%. re i carcass* 

JHH - 1 0 cm^>t-K:2 x 1 0 6 

Wffibfco ±j£«t§3fW»JT*&£, TGF-/?*2. 5 n g/m 1 £ 
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tizjKH-imm^mm^mnLtzo i gf - pmnifi. mu&s. 6 S 1 

2. 2 4, 4 8B#F£<D±RNAi:s fift©##&#©±RNA&|l|JKLfco HHK 
inSk 2 4BSIH&ICRE I C«fc^©^#±#1-5Ct#fiiIg:£ft (014), 

uu:©*g**^ REicatfc^©$8^*»#?s>to&4fofck fflii&fft&ffjtt 
Rtfimn-e %ztz8>, &mmm®&i&ft : Ffc&to<Dx * > ^ t r e i c m 

(HSS0J15) n^U'^^-pAxCAREICOf^ 
RE I C©ga*&3 h"«BamHI^ h £^-+fC> Lfc7°^ "T- (re 
I CS ; 5' — GGATCCAGAGCGGAAATGCAGCGG— 3' 

4 ©J^SS^" 1 9 0-2 0 6 "T SIBfll© 5 ' Ww B a mH I 1M h T- 
&SGGATCC&*fcffcK#l)) ^ »±3 K>©^£E c o R 1 h^^lf 
-OLfcT^f^- (REICA; 5' -G AA T T C T AAA T C T C T T C 
CCCTCCCAG-3' (IS^S^ 4 ©^S#-^ 1 2 3 0- 1 2 4 9 Cffl^t 
*E#]©7>?--fe>;*«©5 5 flUfcE c oR I1M h^rfe^GAATT CS23?iJ£ 
fRtffcEfll)) *StHyfco pTracer/REIC^iltlT, RE 

I C©n-:r^ >^:68&PCRfc:«fcDJi*ILfcoP CRifttt 9 4°C3 0g\ 
6 3°C3 0#, 7 2°C1#£3 0 ^T'fiofco fil. lkb©t§f@j»£ 
y;b*>e>IaIiRU EcoRL BaraHIiftim pU C 1 1 9 ttzTQ u 

ttmufcr^yu K©ffiSffiyy©»«f*fTV\ ^ >it-h©K?'j«n#AoT 

V^^dfc&flSKbfc (pUCll 9/RE I C n @1 5)o pUCl 19/RE 
IC^EcoRKBamHIIftU|!)l. lkbOREI Ci&rtf-fcEJKbfco 
IDiRbfcRE I CWrtf-£DNA Blunting Kit (^*7TO 
^T*>$£¥mUCAG7P^-*-#^£*l3=3;** H(pAxCAwt, 
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Ell 6) 0SwaI»{ft£tf:7#n--->^Lfco fcfcftfc^aS K (pAxC 
AREIC.iai7)£Cla Illbbt'f >V— t*©#&%«IBbfco 

stui> spei^bbt-f hoftttfs' -:/n^-*-> -r>^~ 
K #y A^^;i^&3£^£5£ISbfc 0 . 

(^5£#J1 6) RE I cmmWk^7?Jt;J)W'<>Z#--V>tt^ 
RE I Cmm*mx.T7 : ;t74)\'X'<P*-l±s COS-TPCS (Miya 
ke, S., et al., Proc. Natl. Acad. Sci. USA., 9 
3 , 1 3 2 0, 1 9 9 6) fcUfcoTfMSbfco 

mmmi 5«bfcpAxCAREIC (8,t/g) £EcoT2 2 I9BM\s 
fcCOS-TPC(118) (5/zg) fcfc'J Vi^^^^ASCt 2 9 3«£ 
h7^7i^a>lfc. 3 7°C, 5%C0 2 £frFtl2l$raiMUfcgU 
«B)iSfc9 6ft71/-hfcJMU ^?>l:l 0-1 5BHl#**«fe»fco «#?E 
«bfc^x;i/fr&5E«J|IBIIiari:Jg*ffl[*lB]JRU 5, 00 Or 

pnK 5minm>Ltz±mitl&^4)lzmtLT-S0 o Clzx&&Ltzo 1 
&>M;i/X?&£2 9 3«, HeLa«BI&fclR*£-8\ 3BttHeLaiK 

2 9 3flHS^^ilfc^D->©2 9 3«fr£>?E 

M«^i:^«^iai^bs wmmm* 6 igff ofc«©±** 2 ^xmt 

bT-8 0°C{3T^#bfco 2&>W ;i/Xr^^li®bfe^©tt^?>«^Jl 2 
-l£H3i6©£&£fl£oT. ^MDNA^llbto :®DNA^XhoL 
C 1 a I%Mh&s7-8v— XV* )Vn^kW)$:ftl<\77 S £>f J A££T>\ 

RE I CjUS^ O^rJR&BISR bfeo 
C©li#T*M^bfc^D->©2^^-r;i/X»^. 2 9 3«l3*i$*£-y\ 

w,mmmztt8mmz\B\uu mummemt. 3, 000 

^©^•t-^^-^^^^^trV^g^H 4&-M;i/X&£Ill£U-8 0°C 
tt§#lf: (Adeno-REIC)o 
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^t:ix^ e i Aae^ ©ia*&=i h- ix^v> 3' «*-r*Jifi-r 

S«fc-5tll9!thUfc7 p 7>fv— fey h (5' -ATG AGAC AT AT T AT C T 
GCCACGGAGGTGTTATTAC— 3\ 5' — CCTCTTCATCC 
TCGTCGTCAC T GGGT GG AAAG C C A — 3 ') £ffll^Tx 2 5^ 
*;i/PCRKffc£frofco PCR1 7#n— *y^*»«Mto£fTV\ ElAflt 
fe^mffiBrJ* (2 1 4 bp)'©*i*R£fllRbfco 
(HfflfiflJ 18) Aden o— R E I C©3ie-?#X2»*CDfltB 
TCID 50 (50% Tissue Culture infectious 
Dose) i&llcfc*} Ad e no -RE I C©:&fflfi&3fl£bfco HSfe^J 1 6 "CMS* 
IfeAdeno-RE I C£ 1 0fg-To©pg#S5U 1 0 4 te#2R»>>r ;i^«<£ 
fflicbfco 9 6>>^;i/rix-b© lyiJBfc 1 0 4 {g#f?^;v:»£& bfc^ 
1 l*Jl£T?3 n #*R£?Tlr\£iltofc: 1 0 4 fr&3 "^S^^ift&IBiStbfco 
1 2^Jgli^«m©n> fD-;vtlfc, 3x1 0 4 ,»/^;i/h&Scfc 
OC2 9 3 fflU@£ffifi& 1 1 ~ 1 3 B Hk 3 7 °C, 5 % C 0 2 £#TT-i&# U 
«BJia*tt©^**J^bfco Karbe r©5££ffil>Tiffith£Wfc:T C I D 50 £ 
tt^bfei^ms lulBAdeno-RE IC©*'fiBt±6. 6x1 0 9 pf u/ml 

w5©t-. ^^^©wcJi^JMa-e^s^©^©?^^^^-*-^^ 
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2 . E8l£©E#l#- , §- 2 C§3«5© D N AEBk E?U£©E8I#^ 3 fclBfj© D 

n aebu £ <t wm&m(DM&m^ 4 1 ib«© d n aetu s «t sifsti 

SDN AUSajfr £ & »5 > lo«iWJ?Stt^^t§ # U 5? * h* « 

3 . . e#is©e#i#-3- 2 tuaia© d n awm, mnmom^m^ 3 tci3®© d 

N AE#k 33 «ttj t E90^©E?'J#-^4 fcf3tt©DN AE?'Jfr£&3SI£ DM^tt 
5DNAI»- KtSRNAo 

4 . E^J^©E^J#-^ 2 (C83«4© D N AEBk E7!I£©E?!I#% 3 fcfBtt© D 
N AE?'J> £ ct VE?!l&©Ka]#-5 4 (c&tt © D N AE?0 £> & 3 2¥ £ 0 *i 
5DNA»^^SDNA©7>ft>7DNAs £fc&^©^#£^t?T 

5 . |f^3i3fBi6©RNA©7'>5 1 -fe>XRNAt:^t?T>^-fe>X^'J5? 

7 . E9U^©E^I#^- 2 iz SBIK© D N AE?'J £^tr# >J * * 1/ K £ & S 

8 . E^S©E^'J#-^ 3 tdffitt© D N AE#J £^tr # U 5? * 1/ ^-^ h* & 5 

9 . E^jm©E^J#^-4^fa«©DNAE^J^'at?^'J7^V^-5 : -K^^^S 

10. E?'J^©E?'J#-^ 1 £K«i©7S ^KEBIfc'&t?* 
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1 3 . m#m<D&&m^ 4 ciatto d n awm ts # u * ^ v ^ b* e> & 

14. sai&cisais-f i £Ib«&©t$. smmmz^ts* *— 

1 6 . w&m<Dfflfim^ 2 c§b«© d n ae#k E5ua©ia^is-§- 3 tins*© 

DNAia^iJ, ^J:iFffi^M©S^J#-^4 t:fBffi©DNAIS5UA»?>a:*^«k DStf 

1 7 . BS?'M© W&m^ 2 CIS®© D N AIE^k IE«©ffiW-^ 3 fciB«© 
D N AIE^k & ZV^m&Qti&m^ 4 £fB«4© D N ABB9U* 6 & £S£ «fc t) SlteC 

is. m&fett&^&v 4 zt&ftmii'r^ 

£17 fcfi3i&©»fe^*fflfflfi£*&o 

1 9. fiHB^^^X^^^-^^^^^-f'^^^^^-'t-fe^^ii^lfm^-r 
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mi 

REIC 1 MQRLGATLLC LLLAAAVPTA PAPAPTATSA PVKPGPALSY PQBEATLNEM 

hDkk3 1 

RIG7-1 

REIC 51 FREVEELMED TQHKLRSAVE EMEAEEAAAK ASSBVNLANL PPSYHNETNT 

hDfcJcS 51 • 

RIG7-1 

REIC 101 DTKVGNNTIH VHREIHKITN MQTGQMVFSE TVITSVGDEE GRRSHECIID 

hDkk3 101 r 

RIG7-1 

REIC 151 EDCGPSMYCQ FASPQYTCQP CRGQRMLCTR DSECCGDQLC VWGHCTKMAT 

hDkk3 151 

RIG7-1 1 

REIC 201 RGSNGTICDN QRDCQPGLCC AFQRGLLFFV CTPLPVEGEL CHDPASRLLD 

hDkk3 ~201 

RIG7-1 45 

REIC 251 LITWELEPDG ALDRCPCASG IXCQPHSHSL VYVCKPTFVG SRDQDGEILI* 

hDkM 251 

RIG7-1 95 

RBIC 301 PREVPDEYEV GSPMEEVRQE LEDLERSLTE EMALGEPAAA AAALLGGEEI 

hDkk3 301 

RIG7-1 145 KL AASWRRCARS WRTWRGA 
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SEQUENCE LISTING 

<110> Hisamitsu Pharmaceutical Co., Inc. 

<120> Cell Proliferation Inhibiting Proteins, Polynucleotides, 
Antisenspolynucleotides to the Polynucleotides, and Cell 
Proliferation Inhibiting Agents, Cancer Diagnostic Agents, Cancer 
Therapeutic Agents and Compositions for Gene Therapy. Using Same 

<130> FPOO-0196-00 

<150> JP 11-330604 
<151> 1999-11-19 

<160> 5 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 350 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Gin Arg Leu Gly Ala Thr Leu Leu Cys Leu Leu Leu Ala Ala Ala 
1 5 .10 15 

Val Pro Thr Ala Pro Ala Pro Ala Pro Thr Ala Thr Ser Ala Pro Val 
20 25 30 
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Lys Pro Gly Pro Ala Leu Ser Tyr Pro Gin Glu Glu Ala Thr Leu Asn 

35 40 45 

Glu Met Phe Arg Glu Val Glu Glu Leu Met Glu Asp Thr Gin His Lys 

50 55 60 

Leu Arg Ser Ala Val Glu Glu Met Glu Ala Glu Glu Ala Ala Ala Lys 
65 70 75 80 

Ala Ser Ser Glu Val Asn Leu Ala Asn Leu Pro Pro Ser Tyr His Asn 

85 90 95 

Glu Thr Asn Thr Asp Thr Lys Val Gly Asn Asn Thr He His Val His 

100 105 HO 

Arg Glu He His Lys He Thr Asn Asn Gin Thr Gly Gin Met Val Phe 

115 120 125 

Ser Glu Thr Val He Thr Ser Val Gly Asp Glu Glu Gly Arg Arg Ser 

130 135 140 

His Glu Cys He lie Asp Glu Asp Cys Gly Pro Ser Met Tyr Cys Gin 
145 150 155 160 

Phe Ala Ser Phe Gin Tyr Thr Cys Gin Pro Cys Arg Gly Gin Arg Met 

165 170 175 

Leu Cys Thr Arg Asp Ser Glu Cys Cys Gly Asp Gin Leu Cys Val Trp 

180 185 190 

Gly His Cys Thr Lys Met Ala Thr Arg Gly Ser Asn Gly Thr He Cys 

195 200 205 

Asp Asn Gin Arg Asp Cys Gin Pro Gly Leu Cys Cys Ala Phe Gin Arg 

210 215 220 

Gly Leu Leu Phe Pro Val Cys Thr Pro Leu Pro Val Glu Gly Glu Leu 
225 . 230 235 240 

Cys His Asp Pro Ala Ser Arg Leu Leu Asp Leu He Thr Trp Glu Leu 

245 250 255 

Glu Pro Asp Gly Ala Leu Asp Arg Cys Pro Cys Ala Ser Gly Leu Leu 
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260 265 270 

Cys Gin Pro His Ser His Ser Leu Val Tyr Val Cys Lys Pro Thr Phe 

275 280 285 

Val Gly Ser Arg Asp Gin Asp Gly Glu He Leu Leu Pro Arg Glu Val 

290 295 300 

Pro Asp Glu Tyr Glu Val Gly Ser Phe Met Glu Glu Val Arg Gin Glu 
305 310 315 320 

Leu Glu Asp Leu Glu Arg Ser Leu Thr Glu Glu Met Ala Leu Gly Glu 

325 330 335 

Pro Ala Ala Ala Ala Ala Ala Leu Leu Gly Gly Glu Glu He 
340 345 350 



<210> 2 
<211> 1050 
<212> DNA 

<213> Homo sapiens 
<400> 2 

atgcagcggc ttggggccac cctgctgtgc ctgctgctgg . cggcggcggt ccccacggcc 60 

cccgcgcccg ctccgacggc gacctcggct ccagtcaagc ccggcccggc tctcagctac 120 

ccgcaggagg aggccaccct caatgagatg ttccgcgagg ttgaggaact gatggaggac 180 

acgcagcaca aattgcgcag cgcggtggaa gagatggagg cagaagaagc tgctgctaaa 240 

gcatcatcag aagtgaacct ggcaaactta cctcccagct atcacaatga gaccaacaca 300 

gacacgaagg ttggaaataa taccatccat gtgcaccgag aaattcacaa gataaccaac 360 

aaccagactg gacaaatggt cttttcagag acagttatca catctgtggg agacgaagaa 420 

ggcagaagga gccacgagtg catcatcgac gaggactgtg ggcccagcat gtactgccag 480 

tttgccagct tccagtacac ctgccagcca tgccggggcc agaggatgct ctgcacccgg 540 

gacagtgagt gctgtggaga ccagctgtgt gtctggggtc actgcaccaa aatggccacc 600 
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aggggcagca atgggaccat ctgtgacaac 

gccttccaga gaggcctgct gttccctgtg 

tgccatgacc ccgccagccg gcttctggac 

gccttggacc gatgcccttg tgccagtggc 

gtgtatgtgt gcaagccgac cttcgtgggg 

cccagagagg tccccgatga gtatgaagtt 

ctggaggacc tggagaggag cctgactgaa 

gccgctgcac tgctgggagg ggaagagatt 



cagagggact gccagccggg gctgtgctgt 660 
tgcacacccc tgcccgtgga gggcgagctt 720 
ctcatcacct gggagctaga gcctgatgga 780 
ctcctctgcc agccccacag ccacagcctg 840 
agccgtgacc aagatgggga gatcctgctg 900 
ggcagcttca tggaggaggt gcgccaggag 960 
gagatggcgc tgggggagcc tgcggctgcc 1020 

1050 



<210> 3 
<211> 2660 
<212> DNA 

<213> Homo sapiens 



<400> 3 














ggcggagagg 


gagcctggtg 


ggcgggcggg 


gcgcgtcttg 


cgggctccct 


cgggtaccgg 


60 


cgctgccgca 


ccccgccgcg 


ctcccgcacc 


cgcggcccgc 


ccaccgcgcc 


gctcccgcat 


120 


ctgcacccgc 


agcccggcgg 


cctcccggcg 


ggagcgagca 


gatccagtcc 


ggcccgcagc 


180 


gcaactcggt 


ccagtcgggg 


cggcggctgc 


gggcgcagag 


cggagatgca 


gcggcttggg 


240 


gccaccctgc 


tgtgcctgct 


gctggcggcg 


gcggtcccca 


cggcccccgc 


gcccgctccg 


300 


acggcgacct 


cggctccagt 


caagcccggc 


ccggctctca 


gctacccgca 


ggaggaggcc 


360 


accctcaatg 


agatgttccg 


cgaggttgag 


gaac tgat gg 


aggacacgca 


gcacaaattg 


420 


cgcagcgcgg 


tggaagagat 


ggaggcagaa 


gaagctgctg 


ctaaagcatc 


atcagaagtg 


480 


aacctggcaa 


acttacctcc 


cagctatcac 


aatgagacca 


acacagacac 


gaaggttgga 


540 


aataatacca 


tccatgtgca 


ccgagaaatt 


cacaagataa 


ccaacaacca 


gactggacaa 


600 


atggtctttt 


cagagacagt 


tatcacatct 


gtgggagacg 


aagaaggcag 


aaggagccac 


660 


gagtgcatca 


tcgacgagga 


ctgtgggccc 


agcatgtact 


gccagtttgc 


cagcttccag 


720 


tacacctgcc 


agccatgccg 


gggccagagg 


atgctctgca 


cccgggacag 


tgagtgctgt 


780 
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ggagaccagc tgtgtgtctg gggtcactgc 
accatctgtg acaaccagag ggactgccag 
ctgctgttcc ctgtgtgcac acccctgccc 
agccggcttc tggacctcat cacctgggag 
ccttgtgcca gtggcctcct ctgccagccc 
ccgaccttcg tggggagccg tgaccaagat 
gatgagtatg aagttggcag cttcatggag 
aggagcctga ctgaagagat ggcgctgggg 
ggaggggaag agatttagat ctggaccagg 
atttatttcc ccaggtgtgt gctttaggcg 
ttcccagtaa gtttcccctc tggcttgaca 
cccaggctgt tctccaggct tcacagtctg 
gcaggagcag tttgccaccc ctgtccagat 
gacagccgtt tgttctacat ggctttgata 
tggagtctcc ctctgattgg ttttggggaa 
atcaacctgg caaaaatgca acaaatgaat 
taagctgtgc cttcagctgt tgcagatgaa 
tattcatcca gcagtgttgc tcagctccta 
aagatcaatt ccctctctca gcacagcctg 
agggatctca gaggctcaga gactgcaagc 
ccagagcagt ttcatctggt tgtgactcta 
agccttggtg ccaccaaaag tgctccccaa 
gcatgcacat ctggaattaa ggtcaaacta 
gttaggaaca gcagtgttct cacagtgtgg 
attgacactg tccctctttg gcagttgcat 
tagcatacag gttaacctgc agaaacagta 
tgaaatttgc aaaatcactt agcagcaact 
caaaccgagc agggctgtgt gaaacatggt 
acgccactcc acaaatgatg ttttcaggtg 



accaaaatgg ccaccagggg cagcaatggg 840 
ccggggctgt gctgtgcctt ccagagaggc 900 
gtggagggcg agctttgcca tgaccccgcc 960 
ctagagcctg atggagcctt ggaccgatgc 1020 
cacagccaca gcctggtgta tgtgtgcaag 1080 
ggggagatcc tgctgcccag agaggtcccc 1140 
gaggtgcgcc aggagctgga ggacctggag 1200 
gagcctgcgg ctgccgccgc tgcactgctg 1260 
ctgtgggtag atgtgcaata gaaatagcta 1320 
tgggctgacc aggcttcttc ctacatcttc 1380 
gcatgaggtg ttgtgcattt gttcagctcc 1440 
gtgcttggga gagtcaggca gggttaaact 1500 
tattggctgc tttgcctcta ccagttggca 1560 
attgtttgag gggaggagat ggaaacaatg 1620 
atgtggagaa gagtgccctg ctttgcaaac 1680 
tttccacgca gttctttcca tgggcatagg 1740 
atgttctgtt caccctgcat tacatgtgtt 1800 
cctctgtgcc agggcagcat tttcatatcc 1860 
gggagggggt cattgttctc ctcgtccatc 1920 
tgcttgccca agtcacacag ctagtgaaga 1980 
agctcagtgc tctctccact accccacacc 2040 
aaggaaggag aatgggattt ttcttttgag 2100 
attctcacat ccctctaaaa gtaaactact 2160 
ggcagccgtc cttctaatga agacaatgat 2220 
tagtaacttt gaaaggtata tgactgagcg 2280 
cttaggtaat tgtagggcga ggattataaa 2340 
gaagacaatt atcaaccacg tggagaaaat 2400 
tgtaatatgc gactgcgaac actgaactct 2460 
tcatggactg ttgccaccat gtattcatcc 2520 
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agagttctta aagtttaaag ttgcacatga ttgtataagc atgctttctt tgagttttaa 2580 
attatgtata aacataagtt gcatttagaa atcaagcata aatcacttca actgctaaaa 2640 
aaaaaaaaaa aaaaaaaaaa 2660 



<210> 4 
<211> 2632 
<212> DNA 

<213> Homo sapiens 
<400> 4 

gaggtagggg ctgagagagg cttgaggtgg 
aggaggggct agggtttgaa ccggggacag 
agcgtagagg atccgggttc ggttgctctg 
gcgggcgcag agcggagatg cagcggcttg 
cggcggtccc cacggccccc gcgcccgctc 
gcccggctct cagctacccg caggaggagg 
aggaactgat ggaggacacg cagcacaaat 
aagaagctgc tgctaaagca tcatcagaag 
acaatgagac caacacagac acgaaggttg 
ttcacaagat aaccaacaac cagactggac 
ctgtgggaga cgaagaaggc agaaggagcc 
ccagcatgta ctgccagttt gccagcttcc 
ggatgctctg cacccgggac agtgagtgct 
gcaccaaaat ggccaccagg ggcagcaatg 
agccggggct gtgctgtgcc ttccagagag 
ccgtggaggg cgagctttgc catgaccccg 
agctagagcc tgatggagcc ttggaccgat 
cccacagcca cagcctggtg tatgtgtgca 



aagtgggggt cgggcactct gacctggtcg 60 

agtctaggtg agctggggct gggagctatt 120 

gcgagggctc cagcatcaca ggcggcggct 180 

gggccaccct gctgtgcctg ctgctggcgg 240 

cgacggcgac ctcggctcca gtcaagcccg 300 

ccaccctcaa tgagatgttc cgcgaggttg 360 

tgcgcagcgc ggtggaagag atggaggcag 420 

tgaacctggc aaacttacct cccagctatc 480 

gaaataatac catccatgtg caccgagaaa 540 

aaatggtctt ttcagagaca gttatcacat 600 

acgagtgcat catcgacgag gactgtgggc 660 

agtacacctg ccagccatgc cggggccaga 720 

gtggagacca gctgtgtgtc tggggtcact 780 

ggaccatctg tgacaaccag agggactgcc 840 

gcctgctgtt ccctgtgtgc acacccctgc 900 

ccagccggct tctggacctc atcacctggg 960 

gcccttgtgc cagtggcctc ctctgccagc 1020 

agccgacctt cgtggggagc cgtgaccaag 1080 
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atggggagat cctgctgccc agagaggtcc ccgatgagta tgaagttggc agcttcatgg 1140 
aggaggtgcg ccaggagctg gaggacctgg agaggagcct gactgaagag atggcgctgg 1200 
gggagcctgc ggctgccgcc gctgcactgc tgggagggga agagatttag atctggacca 1260 
ggctgtgggt agatgtgcaa tagaaatagc taatttattt ccccaggtgt gtgctttagg 1320 
cgtgggctga ccaggcttct tcctacatct tcttcccagt aagtttcccc tctggcttga 1380 
cagcatgagg tgttgtgcat ttgttcagct cccccaggct gttctccagg cttcacagtc 1440 
tggtgcttgg gagagtcagg cagggttaaa ctgcaggagc agtttgccac ccctgtccag 1500 
attattggct gctttgcctc taccagttgg cagacagccg tttgttctac atggctttga 1560 
taattgtttg aggggaggag atggaaacaa tgtggagtct ccctctgatt ggttttgggg 1620 
aaatgtggag aagagtgccc tgctttgcaa acatcaacct ggcaaaaatg caacaaatga 1680 
attttccacg cagttctttc catgggcata ggtaagctgt gccttcagct gttgcagatg 1740 
aaatgttctg ttcaccctgc attacatgtg tttattcatc cagcagtgtt gctcagctcc 1800 
tacctctgtg ccagggcagc attttcatat ccaagatcaa ttccctctct cagcacagcc 1860 
tggggagggg gtcattgttc tcctcgtcca tcagggatct cagaggctca gagactgcaa 1920 
gctgcttgcc caagtcacac agctagtgaa gaccagagca gtttcatctg gttgtgactc 1980 
taagctcagt gctctctcca ctaccccaca ccagccttgg tgccaccaaa agtgctcccc 2040 
aaaaggaagg agaatgggat ttttcttttg aggcatgcac atctggaatt aaggtcaaac 2100 
taattctcac atccctctaa aagtaaacta ctgttaggaa cagcagtgtt ctcacagtgt 2160 
ggggcagccg tccttctaat gaagacaatg atattgacac tgtccctctt tggcagttgc 2220 
attagtaact ttgaaaggta tatgactgag cgtagcatac aggttaacct gcagaaacag 2280 
tacttaggta attgtagggc gaggattata aatgaaattt gcaaaatcac ttagcagcaa 2340 
ctgaagacaa ttatcaacca cgtggagaaa atcaaaccga gcagggctgt gtgaaacatg 2400 
gttgtaatat gcgactgcga acactgaact ctacgccact ccacaaatga tgttttcagg 2460 
tgtcatggac tgttgccacc atgtattcat ccagagttct taaagtttaa agttgcacat 2520 
gattgtataa gcatgctttc tttgagtttt aaattatgta taaacataag ttgcatttag 2580 
aaatcaagca taaatcactt caactgctaa aaaaaaaaaa aaaaaaaaaa aa 2632 

<210> 5 
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<211> 266 

<212> DNA 

<213> Homo sapiens 
<400> 5 

cattttcata tccaagatca attccctctc 
ctcctcgtcc atcagggatc tcagaggctc 
cagctagtga agaccagagc agtttcatct 
actaccccac accagccttg gtgccaccaa 
tttttctttt gaggcatgca catctg 



tcagcacagc ctggggaggg ggtcattgtt 60 
agagactgca agctgcttgc ccaagtcaca 120 
ggttgtgact ctaagctcag tgctctctcc 180 
aagtgctccc caaaaggaag gagaatggga 240 

266 
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